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© Strainer for paper making. 

© A strainer for paper making capable of accom- 
plishing maceration and screening of a paper feed- 
stock with high efficiency and being simplified in 
structure and manufacturing. The strainer (16) is 
arranged in proximity to a rotor (14) and formed with 



a plurality of recesses (32; 32a, 32b) on a surface 
thereof opposite to the rotor. Also, a screening ap- 
paratus for paper making which uses such a strainer 
is disclosed. 
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BACKGROUND OF THE INVENTION 

This invention relates to a screening apparatus 
for macerating and screening a paper feedstock in 
a paper manufacturing process, and more particu- 
larly to a strainer suitable for use in a pulper for 
macerating a paper feedstock or the like. 

In general, a puiper for paper making or the 
like includes a strainer for screening a paper feed- 
stock of good quality macerated through a rotor 
rotating. 

A strainer which has been conventionally used 
for this purpose is generally constructed as shown 
in Fig. 1. More particularly, a conventional strainer 
which is generally designated by reference nu- 
meral 100 in Fig. 1 includes a flat straining body or 
plate 102 formed into a disc-like shape and pro- 
vided with a number of through-holes or apertures 
104 functioning as straining apertures. The strainer 
100 also includes a plurality of cutters 106 moun- 
ted on an upper surface of the straining plate 102 
using fixing means 108 such as bolts or the like in 
a manner to be perpendicular to a direction of 
rotation of a rotor (not shown) arranged so as to 
rotate in proximity to the strainer 100. The strainer 
100 thus constructed permits its maceration ability 
to be enhanced by cooperation of the cutters 106 
with the rotor rotating. 

Unfortunately, the conventional strainer con- 
structed as described above has a lot of disadvan- 
tages; 

One of disadvantages encountered with the 
conventional strainer is that the cutters 106 account 
for a considerable part of the surface area of the 
straining plate 102, resulting in an area of distribu- 
tion of the straining apertures 104 on the straining 
plate 102 being reduced. 

Another disadvantage of the prior art is that the 
cutters 106 are arranged on the upper surface of 
the straining plate 102 in a manner to project 
therefrom, to thereby cause a gap between the 
rotor and the straining plate 102 to be increased, 
so that a screening effect exhibited by the straining 
apertures 104 of the straining plate 102 due to 
vortex resulting from rotation of the rotor may be 
reduced. 

A further disadvantage of the prior art is that 
the length of a cutting edge formed at each of the 
cutters 106 is restricted. 

Also, the conventional strainer has still another 
disadvantage that there is a possibility of causing 
the fixing means 108 such as bolts or the like for 
fixing the cutters 106 on the straining plate 102 to 
be loosened during the screening operation, lead- 
ing to removal of the cutters 106 from the straining 
plate 102. 

In addition, the conventional strainer causes the 
number of parts required for forming the strainer 



100 to be increased. 

Yet another disadvantage encountered with the 
conventional strainer is that the manufacturing is 
highly troublesome and time-consuming because it 
5 is required to manufacture the individual cutters 
106 and mount them on the straining plate 102 by 
means of bolts or the like. 

SUMMARY OF THE INVENTION 

TO 

The present invention has been made in view 
of the foregoing disadvantages of the prior art. 

Accordingly, it is an object of the present in- 
vention to provide a strainer for paper making 
15 which is capable of accomplishing the maceration 
and screening of a paper feedstock with high effi- 
ciency. 

It is another object of the present invention to 
provide a strainer for paper making which is ca- 
20 pable of being significantly simplified in structure. 

It is a further object of the present invention to 
provide a strainer for paper making which is ca- 
pable of enhancing safety in the operation. 

It is still another object of the present invention 
25 to provide a strainer for paper making which is 
capable of being readily and simply manufactured. 

In accordance with one aspect of the present 
invention, a strainer for paper making arranged in 
proximity to a rotating rotor for screening a paper 
30 feedstock macerated is provided, wherein a plural- 
ity of recesses are formed on a surface of said 
strainer opposite to the rotor. 

Such construction effectively prevents a de- 
crease in area of distribution of the straining ap- 
35 ertures and permits an edge of each of the reces- 
ses to function as a cutter. Also, the present inven- 
tion constructed as described above permits micro- 
vortexes to occur in the recesses when the rotor 
passes above the recesses. Thus, it will be noted 
40 that the strainer of the present invention exhibits an 
excellent maceration function, as well as a satisfac- 
tory screening function. 

The recesses may be formed into any suitable 
shape such as a circular shape or the like from the 
45 viewpoint of manufacturing. 

In a preferred embodiment of the present in- 
vention, the recesses may be formed into the same 
size. 

Alternatively, they may comprise a combination of 
so recesses formed into sizes different from each oth- 
er. 

An edge of each of the recesses acting as a 
cutting edge may be formed into a desired length. 

In a preferred embodiment of the present in- 
55 vention, the recesses may be arranged in a zigzag 
manner. 

Alternatively, they may be radially arranged. 

In accordance with another aspect of the 
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present invention, a screening apparatus for paper 
making for macerating and screening a paper feed- 
stock is provided. The screening apparatus com- 
prises a tank, a rotor rotatably arranged in the tank, 
and a strainer arranged in proximity to the rotor 
and formed with through-holes for passing an avail- 
able fiber material therethrough in a manner to be 
distributed substantially all over a surface thereof. 
The strainer is formed on a surface thereof op- 
posite to the rotor with a plurality of recesses, each 
of which has an edge functioning a cutter which 
cooperates with the rotor. 

In a preferred embodiment of the present in- 
vention, the strainer is formed into a plate-like 
shape and arranged on an inner side of a bottom of 
the tank to partition an interior of the tank into an 
upper chamber and a lower chamber, and the rotor 
is arranged above the strainer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and many of the at- 
tendant advantages of the present invention will be 
readily appreciated as the same becomes better 
understood by reference to the following detailed 
description when considered in connection with the 
accompanying drawings; 
wherein: 

Fig. 1 is a perspective view showing a conven- 
tional strainer; 

Fig 2 is a schematic vertical sectional view 
showing an embodiment of a puiper or screen- 
ing apparatus according to the present inven- 
tion; 

Rg. 3 is a perspective view showing an embodi- 
ment of a strainer according to the present 
invention; 

Rg. 4 is, a fragmentary enlarged perspective 
sectional view of the strainer shown in Fig. 3; 
Fig. 5 is a vertical sectional view of the strainer 
of Fig. 3 showing the relationship between the 
strainer and a rotor; 

Rg. 6 is a fragmentary vertical sectional view of 
the strainer of Fig. 3 showing the flow of a 
material in a recess of the strainer; and 
Fig. 7 is a perspective view showing another 
embodiment of a strainer according to the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Now, a screening apparatus and a strainer ac- 
cording to the present invention will be described 
hereinafter with reference to Figs. 2 to 7, wherein 
like reference numerals designate like or corre- 
sponding parts throughout. . 

Fig. 2 generally shows an embodiment of a 



puiper or a screening apparatus according to the 
present invention therein. The puiper exemplified in 
Fig. 2 includes a leg section 10 and an upright tank 
1 2 formed into a substantially cylindrical shape and 
5 supported on the leg section 10. The tank 12 is 
provided on an inner side of a bottom thereof with 
a rotor 14 in a rotatable manner, which functions to 
permit a paper feedstock incorporated into and 
mixed with water in the tank 12 to flow round. 
70 Below the rotor 14 in the tank 12 is provided a 
strainer 1 6 of a disc-like shape which is an embodi- 
ment of the present invention and acts to partition 
the interior of the tank 12 into an upper treating 
chamber 18 and a lower treating chamber 20 there- 
75 through in the vertical direction. The strainer 16 is 
fixedly arranged in the tank 12. The rotor 14 is 
positioned in proximity to an upper surface of the 
strainer 16 and mounted on an upper end of a 
drive shaft 22 downward extending through the 
20 tank 12 to the exterior of the tank. The drive shaft 
22 is mounted on a lower end thereof with a 
transmission member 24 such as a pulley or the 
like, which is then connected to a motor (not 
shown) directly or through a suitable transmission 
25 mechanism. Also, the tank 12 is provided on the 
bottom thereof with an outlet passage 26 for feed- 
ing an available fiber material which is passed 
through the strainer 16 from the lower treating 
chamber 20 therethrough to the exterior of the tank 
30 and a discharge passage 28 for discharging any 
foreign matter included in the paper feedstock and 
separated by maceration in the puiper from the 
' upper treating chamber 18 therethrough to the ex- 
terior of the tank. 
35 The strainer 16. may be constructed in such a 
manner as shown in Fig. 3. More particularly, the 
strainer 16 is generally formed into an annular 
shape so as to have a hole provided at a central 
portion thereof, through which a drive shaft of the 
40 rotor 14 is inserted. The strainer 16 is formed with 
a number of small through-holes or apertures 30 in 
a manner to be distributed all over a surface there- 
of. The apertures thus formed each serve as a 
straining aperture. Also, the strainer 16 is provided 
45 on an upper surface thereof with a plurality of 
circular recesses 32, which, in the embodiment 
shown in Fig. 3, are arranged in a zigzag manner. 
The recesses 32 each have an upper edge 34 
defined on the same level as the upper surface of 
so the strainer 16 and opposite to the rotor 14. The 
upper edge 34 each functions as a cutting edge, 
which cooperates with the rotor 14 as described 
hereinafter. The straining apertures 30, as shown in 
Fig. 4, are formed not only on the outside of the 
55 recesses 32 but on the inside thereof. Also, the 
straining aperture 30 may be formed so as to 
extend from a portion of the strainer 16 at which 
the recess 32 is formed to a portion of the strainer 
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16 at which the recess 32 is not formed. This 
results in a part of the cutting edge of the straining 
aperture 30 being discontinued, however, such dis- 
continuation does not adversely affect the strainer 
of the illustrated embodiment. 5 

The strainer 16 is formed by subjecting a per- 
forated plate to cutting to form the recesses 32, 
cutting it into a donut-like shape, and fitting the 
donut-like plate on a frame through inner and outer 
peripheries thereof to fix it integral with the frame. to 
In this instance, the recesses 32 laid across the 
inner and outer peripheries of the strainer, as 
shown in Fig. 3, partially wane; however, this does 
not adversely affect the strainer of the illustrated 
embodiment. 15 

In the pulper of Fig. 2 which is so constructed 
that the thus-formed, strainer 16 is fixed on the 
inner surface of the bottom of. the tank 12, as 
shown in Fig. 5, the rotor 14 and strainer 16 can be 
arranged in such a manner that the lower end of 20 
the rotor 14 and the upper surface of the strainer 
16 are positioned in proximity to each other. There- 
fore, when the rotor 14 is driven by means of the 
motor (not shown), the paper feedstock in the tank 
12 is caused to flow round due to rotation of the 25 
rotor 14. Also, this results in micro-vortexes V 
occurring in each of the recesses 32 when the rotor 
14 passes above the recess, as shown in Fig. 6. 
The so-produced micro-vortexes V promote macer- 
ation of a paper feedstock and the screening of the 30 
paper feedstock through the straining apertures 30. 

Fig. 7 shows another embodiment of a strainer 
according to the present invention. A strainer of the 
illustrated embodiment generally designated at ref- 
erence numeral 16 is generally formed into an 35 
annular shape and provided with a plurality of small 
through-holes or apertures 30 functioning straining 
apertures. Also, the strainer 16 is also formed with 
a plurality of first circular recesses 32a of a large 
size and a plurality ol second circular recesses 32b 40 
of a small size. The first recesses 32a are radially 
arranged and the second recesses 32b each are 
arranged in a manner to be surrounded by four 
such first recesses 32a adjacent to each other. The 
first and second recesses 32a and 32b have upper 45 
edges 34a and 34b defined so as to be flush with 
an upper surface ol the strainer 16, respectively, so 
that the upper edges each may function as a 
cutting edge. 

The remaining part of the strainer 16 shown in so 
Fig. 7 may be constructed in substantially the 
same manner as that shown in Fig. 2. 

Thus, the strainer 16 of the illustrated embodi- 
ment constructed as described above may exhibit 
substantially the same functions as the embodi- 55 
ment described above. 

As will be readily noted from the above, in the 
present invention, the recesses arranged on the 



strainer so as to provide the cutting edges may be 
formed into the same configuration and size. Alter- 
natively, they may be formed into different configu- 
rations and/or sizes or they may comprise a com- 
bination of recesses formed into configurations 
and/or sizes different from each other. The size, 
number and configuration of the recesses may be 
suitably selected to permit the cutting edge defined 
by the upper edge of each of the recesses to be 
formed into a desired length. The recesses each 
are preferably formed into a circular shape from 
the viewpoint of manufacturing of the strainer. For 
example, the recesses may be formed into a diam- 
eter of about 20 to 150mm and a depth of about 
0.5 to 5.0mm. Alternatively, the recesses may be 
formed into any suitable shape such as an elliptic 
shape, a rectangular shape, a triangular shape or 
the like other than a circular shape. 

The strainer of the present invention may be 
manufactured according to any suitable process 
other than the above-described process. For exam- 
ple, it may be manufactured by subjecting a single 
plate material to cutting to form the recesses and 
then forming the plate with the straining apertures. 
Alternatively, it may be produced by superposing a 
plate formed with through-holes corresponding to 
the recesses and a blank plate on each other and 
then forming the plates with the straining apertures. 

As can be seen from the foregoing, the strainer 
of the present invention for paper making which is 
arranged in the vicinity of a rotor for screening a 
paper feedstock macerated is formed with a plural- 
ity of the recesses on the surface thereof opposite 
to the rotor, to thereby eliminate the mounting of 
cutters on the strainer as required in the prior art, 
resulting in effectively preventing a decrease in 
area of the straining apertures. Also, the strainer of 
the present invention permits the cutting edges to 
be formed into a desired length. Thus, the strainer 
of the present invention can exhibit a satisfactory 
maceration function and an excellent screening or 
straining function. In addition, the present invention 
permits the number of parts required for forming 
the strainer to be significantly reduced and the 
manufacturing to be readily carried out. 

While preferred embodiments of the invention 
have been described with a certain degree of par- 
ticularity with reference to the drawings, obvious 
modifications and variations are possible in light of 
the above teachings. It is therefore to be under- 
stood that within the scope of the appended claims, 
the invention may be practiced otherwise than as 
specifically described. 

Claims 

1. A strainer for paper making arranged in prox- 
imity to a rotating rotor for screening a mac- 
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erated paper feedstock, wherein a plurality of 
recesses (32; 32a, 32b) are formed on a sur- 
face of said strainer (16) opposite to the rotor 
(14). 

A strainer as defined in Claim 1, wherein said 
recesses comprise a combination of recesses 
(32a, 32b) formed into sizes different from 
each other. 

A strainer as defined in claim 1 or 2, wherein 
said recesses (32) are arranged in a zigzag 
manner. 



wherein said through-holes (30) are formed at 
said recesses (32; 32a, 32b) as well as outside 
- said recesses. 
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4. A strainer as defined in Claim 1 or 2, wherein 
said recesses (32a) are radially arranged. 

5. A screening apparatus for paper making which 
macerates and screens a paper feedstock, 
comprising: 

a tank (12); 

a rotor (14) rotatably arranged in said tank; 

and 

a strainer (16) arranged in proximity to 
said rotor and formed with through-holes (30) 
through which an available fiber material is 
passed in a manner to be distributed substan- 
tially all over a surface thereof; 
' said strainer (16) being formed on a sur- 
/ face thereof opposite to said rotor (14) with a 
plurality of recesses (32; 32a, 32b); 

said recesses each having an edge (34; 
34a, 34b) functioning as a cutter which coop- 
erates with said rotor. 

6. A screening apparatus as defined in Claim 5, 
wherein said strainer (16) is formed into a 
plate-like shape and arranged on an inner side 
of a bottom of said tank (12) to partition an 
interior of said tank into an upper chamber (1 8) 
and a lower chamber (20); and 

said rotor (14) is arranged above said 
strainer (16). 

. 7. A screening apparatus as defined in Claim 6, 
wherein said recesses comprise a combination 
of recesses (32a, 32b) formed into sizes dif- 
ferent from each other. 

8. A screening apparatus as defined in Claim 6 or 
7, wherein said recesses (32) are arranged in a 
zigzag manner. 

9. A screening apparatus as defined in Claim 6 or 
7, wherein said recesses (32a) are radially 
arranged. 
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10. A screening apparatus as defined in Claim 6, 
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